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Abstract 
 
This study extends previous media equation research by empirically testing the 
mindlessness explanation of media equation behaviour. The current study explored the 
potential moderating effect of mood on media equation behaviour. Specifically, the study 
assessed whether participants' tendency to stereotype when interacting with a computer 
varied as a function of mood. Seventy-six undergraduate students were exposed to either 
a positive or negative mood manipulation and then completed a computer-based tutorial 
on car engines. The tutorial was presented using either a male or female synthesised 
voice. Participants' affective state, attitudes and opinions were assessed via questionnaire. 
Female participants in a positive mood showed a greater propensity to gender-stereotype 
computers than female participants in a negative mood, suggesting that media equation 
behaviour is more likely to result when people are in a mindless state. Male participants, 
however, did not show the same pattern of behaviour.  
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1. Introduction 
 The media equation describes a phenomenon in which people respond socially to 
computers. Most simply, the media equation reflects the notion that ‘media equals real 
life’; that is, people’s interactions with televisions, computers and new media are 
fundamentally social and natural [1]. In media equation research, the social dynamics 
surrounding human-human interactions are shown to exist in human-computer 
interactions. Studies designed to investigate the media equation all follow a similar 
research process, which involves: (a) choosing a social science finding (usually social 
psychology or sociology) which concerns behaviour or attitudes towards humans, (b) 
substituting ‘computer’ for ‘human’ in the statement of the theory e.g., ‘people like 
people that flatter them’ becomes ‘people like computers that flatter them’ [2], (c) 
replicating the methodology of the social science study with one or more humans 
replaced by computers, (d) determining if the social rule still applies [3]. 
 A variety of media equation effects are described in the literature. The majority of 
this research falls into four categories, reflecting the kinds of psychological or 
sociological effects that are being explored. Research in the areas of social rules and 
norms, traits, communication, and identity has been shown to be applicable to human-
computer interactions. The media equation research into social rules and norms has 
explored reciprocity [4-7], flattery [2, 8], politeness [9], assignment of roles [10] and 
praise and criticism [11]. For example, there is evidence that people perceive a computer 
that criticises others to be smarter than a computer that praises others, which is the same 
process that tends to occur between people [11]. Media equation research into traits 
includes studies on gain-loss theory [12], social facilitation [13], social presence [14] and 
principles of attraction [14-16]. Such studies have shown that people tend to prefer 
computers that are similar to themselves [16, 17] which parallels the tendency to prefer 
other people who are similar to oneself (the similarity attraction hypothesis; [18-20]). 
Media equation research into communication has included studies exploring party host 
behaviour [21], balance theory [22] and emotion theory and active listening [23]. The 
latter researchers, for example, found that for people experiencing negative affect (e.g., 
frustration), interacting with a computer that provided sincere non-judgmental feedback 
led to a moderation of the negative feelings experienced (as often happens when people 
talk to other people who offer such feedback). Media equation research into identity 
incorporates studies on group formation and affiliation [24, 25], self-serving bias [26], 
and stereotyping [4]. This research has shown, for example, that people (both male and 
female) will apply gender-based stereotypes to a computer as a function of whether the 
computer communicates using a male or female voice [4].  
1.1. Explanations for the Media Equation 
 The three major arguments put forward as explanations for media equation 
findings are anthropomorphism, the idea of the computer as a proxy, and mindlessness. 
Anthropomorphism refers to a tendency for people to act on a belief that computers are 
essentially human; when responding socially to computers, such behaviour is seen as 
reflecting ignorance, psychological dysfunction, or social dysfunction. The ‘computer as 
a proxy’ argument is based on the notion that when individuals respond socially to a 
computer they are responding to the machine as a human artifact - the machine is seen as 
a medium that embodies the responses of the producer or programmer [3, 6, 11, 25, 27, 
28]. Inherent in both the anthropomorphism and computer as proxy explanations is the 
assumption that individuals’ social responses to technology are consistent with their 
beliefs about the technology. More specifically, the computer is treated like a human 
being because it either is perceived to be, or perceived to represent, a person. By contrast, 
mindlessness refers to the human tendency to act on ‘autopilot’, that is, to react to certain 
cues that evoke inappropriate responses. According to the mindlessness explanation, 
individuals’ social responses to technology are not necessarily consistent with their 
beliefs about the technology. 
 There is generally a lack of support for anthropomorphism and ‘computer as 
proxy’ explanations for media equation findings [see 8, for a review]. The most 
compelling explanation for people’s tendency to treat computers in a social manner is 
mindlessness. Mindlessness results from attention to only a subset of contextual cues 
[29]. The cues trigger scripts and expectations that focus attention towards certain 
information and away from other (potentially relevant) information1. When considering 
                                                 
1 Readers interested in more detailed information regarding mindlessness are directed to Langer (1992). For 
details on similar subconscious processes and an exploration of how they may have developed see Reber 
(1993). 
media equation behaviour it can be noted that modern computers offer a variety of cues 
that suggest ‘humanness’; they offer interactivity (responses based on multiple prior 
inputs), they use words for output, and they fill roles traditionally filled by humans [3, 6]. 
From the perspective of mindlessness, these cues are sufficient to trigger unconscious 
categorisation of computers as social actors. This categorisation, in turn, may lead to a 
state of ethopoeia.2   
1.2. Mindlessness, Experience and the Media Equation 
 Previous studies [8, 30, 31] conducted as part of the current program of research 
provide indirect support for the mindlessness explanation of media equation behaviour. 
These studies show clear evidence of a stronger propensity among participants with 
greater experience with computers to treat computers as though they are human. 
Participants of high experience, but not low experience, displayed a media equation 
pattern of results, reacting to flattery from a computer in a manner congruent with 
people’s reactions to flattery from other humans [8]. When assigned to a team that 
involved a computer, participants of high experience, but not low experience, exhibited 
ingroup bias [30, 31] in a manner consistent with human based research on group 
affiliation and the ‘Black Sheep Effect’.  
These links between degree of experience and propensity to exhibit a media 
equation effect are consistent with the mindlessness explanation of the media equation. 
Langer and Imber [32] hypothesised that although a task is initially performed with 
conscious awareness, with greater familiarity the task becomes increasingly inaccessible 
to consciousness and hence, is more likely to be dealt with mindlessly. As people repeat a 
task over and over, the individual components of the task move out of their 
consciousness. Ultimately, people come to assume they can do the task even though they 
can no longer articulate how they do it [33, 34]. This can lead to an outcome orientation 
that induces mindlessness. People who believe they know how to handle a situation don’t 
feel the need to pay attention. This reduced attention means that the individual is only 
focussing on the minimal cues judged necessary to carry out the task or interaction [33]. 
This focus on particular cues rather than the broader situation leads to rule-governed 
                                                 
2 Ethopoeia can be defined as the assignment of human attitudes, attentions or motives to non-human 
objects, in which people respond to computers in a social and natural way (see Nass et al., 1994). 
behaviour that may not take into account key elements of the environment. Thus, 
repetition can lead to mindlessness in almost any profession [33]. Obviously, for more 
experienced computer users, tasks on the computer are likely to be more familiar. Thus, 
the finding that more experienced computer users tend to treat computers as though they 
are social actors is consistent with the argument that more experienced users are more 
likely to be in a mindless state when working on the computer.  
The measures of experience used in the current program of research are self-
reported. Thus, the accuracy of the measures is reliant on the accuracy of participants’ 
judgments of their own experience. However, mindlessness is likely to occur in situations 
where individuals believe they are familiar with a particular task or environment [34]. 
The previous studies [8, 30, 31] show a clear link between participants’ beliefs that they 
are more experienced with computers and the tendency to treat computers as though they 
are human. Thus, irrespective of the objective accuracy of participants’ judgments of 
their own experience, the previously reported findings remain consistent with the 
mindlessness explanation of the media equation. 
While research showing the moderating effect of experience on media equation 
behaviour supports the mindlessness explanation of the media equation, it does not 
constitute direct evidence of a causal relationship between mindlessness and media 
equation behaviour. Evidence that more experienced participants show a greater tendency 
to treat computers in a social and natural way is theoretically likely to be a function of 
mindless processing, but the research conducted provides no objective evidence of this 
link. Indeed, to date, the potential relationship between mindlessness and the media 
equation has not been tested. The aim of the present study is to provide a more direct test 
of the possible link between a state of mindlessness and media equation effects. 
1.3. Manipulating Mindlessness 
The most direct path to exploring the potential link between mindlessness and 
media equation behaviour is to study participants in mindless and mindful states, and 
assess whether their tendency to exhibit media equation patterns of behaviour vary as 
expected (that is, assess whether people in a mindless state show a greater propensity to 
treat computers socially and naturally than people in a mindful state). The most obvious 
method for assessing such a relationship would be by conducting a media equation study, 
measuring the degree of mindlessness experienced by participants, and assessing whether 
any relationship exists between degree of mindlessness and the propensity to display 
media equation behaviour. Unfortunately, no psychometrics for mindlessness have been 
developed. Brown and Ryan [35] developed the Mindful Attention Awareness Scale 
(MAAS), but distinguish between Langer’s conception of mindful and mindless 
processing [32, 36, 37] and the mindfulness that the MAAS is designed to measure, 
which is defined as an open, undivided observation of what is occurring both internally 
and externally. 
Given the inability to directly measure mindlessness, the relationship between 
mindlessness and media equation behaviour must be assessed via alternative means. One 
way the link can be explored is through manipulating the degree of mindlessness 
experienced by participants, and assessing the extent to which media equation behaviour 
is displayed as a result.  
The literature on mindlessness provides a number of potential techniques for 
leading participants to process in either a mindful or mindless state. Techniques for 
increasing mindfulness include: employing different communication techniques [38], 
increasing the personal relevance of the task being undertaken [37], asking people to 
justify their opinions and responses to questions [37, 39], deviating from expected scripts 
for particular situations [40], requiring people to provide multiple answers to a particular 
question [41], presenting information conditionally [42], and pre-questioning people 
about a situation or topic before they engage with it [43]. However, many of these 
findings have been explored in very specific contexts, and have not been replicated in a 
variety of settings, making it difficult to be confident of their usefulness in a media 
equation environment. Moreover, attempting to incorporate such techniques into a media 
equation study could lead to the creation of demand characteristics that would attenuate 
the validity of the study. For example, pre-questioning people about the media equation 
before they were involved in a media equation study would result in a situation where 
any media equation behaviour shown could arguably be a result of the demand 
characteristics of the study (people deliberately displaying the behaviour about which 
they had just been asked).  
One particularly well-established finding, which is unlikely to introduce demand 
characteristics, is the link between positive mood and a state of mindlessness. This link 
has been consistently found in a wide variety of settings [see 44 for reviews, 45]. 
Although researchers are yet to concur on the specific process responsible, there is 
general agreement that positive mood leads to more mindless processing and negative 
mood leads to more mindful processing [44, 45].  
There are three main theoretical accounts for the link between affect and 
mindlessness [45]. Firstly, individuals in a good mood may not have the cognitive 
resources required by systematic processing strategies, and therefore, default to less 
taxing heuristic strategies. Secondly, individuals in happy moods avoid investing 
cognitive effort in tasks unless doing so promises to maintain or enhance their positive 
mood (the mood maintenance motivation hypothesis). Thirdly, negative affect signals 
that the environment poses a problem, whereas positive affect signals that the 
environment is benign. As a result, negative affective cues may motivate detail oriented, 
systematic processing which is usually adaptive in handling problematic situations. In 
contrast, positive affect states by themselves signal no particular action requirement, and 
thus happy individuals may not be motivated to expend cognitive effort unless called for 
by other goals (the affect-as-information hypothesis). The specific process underlying the 
affect-mindlessness link is not relevant for the current research. The links between 
positive mood and mindless processing and negative mood and mindful processing are 
well established, and thus, in the present study, mood manipulation techniques were 
employed as a means of varying the degree of mindlessness among participants. 
1.4. Stereotyping 
The existence of stereotyping and prejudice on the basis of gender is well 
established in the psychology literature [see 46 for a review]. Media equation researchers 
have successfully shown that participants will extend this pattern of behaviour to include 
computers, in a series of studies showing gender stereotypical reactions towards 
computers on the part of human participants. Nass, Moon and Green [47] conducted 
computer-based tutoring and testing sessions with participants on the topics of computers 
(a stereotypically male domain) and love and relationships (a stereotypically female 
domain). The computers used by participants spoke with either a female or male pre-
recorded human voice. Nass and colleagues found evidence of three specific stereotypical 
attitudes applied to the computer by participants in the study. Firstly, evaluation from 
computers speaking with a male voice was rated as more valid than evaluation from 
computers speaking with a female voice. Secondly, when placed in a dominant role, 
computers with a male voice were rated more positively than computers with a female 
voice. Finally, computers speaking with a male voice were rated as knowing more about 
the stereotypically male domain and computers speaking with a female voice were rated 
as knowing more about the stereotypically female domain.  
Based on research on gender and social influence among humans [see 48 for a 
review], Lee, Nass and Brave [49] exposed participants to a hypothetical social dilemma 
and then assessed the degree to which the participants were persuaded by a computer 
speaking with either a male-sounding or a female-sounding synthesised voice. Paralleling 
the human-centred research on which the study was based, these researchers found that 
participants assigned more masculine attributes to the male-sounding synthesised voice 
than to the female-sounding synthesised voice. Furthermore, participants were, in 
general, more convinced by the male-sounding voice, male participants found the male-
sounding voice more attractive, and female participants found the female-sounding voice 
more attractive.  
Lee [50] conducted a study in which participants played a trivia game with the aid 
of an animated character. In line with equivalent research conducted with humans in a 
computer-free environment, Lee found that participants were more likely to conform to 
the suggestions of a male character than a female character, when the topic being 
discussed was stereotypically male (sports), and were more likely to conform to the 
suggestions of a female character than a male character when the topic being discussed 
was stereotypically female (fashion).  
Mullennix et al. [51] noted the possibility that stereotyped reactions to computer-
generated speech could partially reflect the fact that synthesised female voices are of a 
slightly lower quality than male synthesised voices (as a function of the greater technical 
difficulty of synthesising certain vocal and prosodic characteristics of the female voice). 
With this in mind, Mullennix et al. [51] conducted a study in which participants were 
exposed to male and female voices, both human and synthesised, presenting a persuasive 
argument. These researchers found that degree of persuasion did not differ across human 
and synthetic speech, that females were more persuadable in general, and that ratings of 
the voices were consistent across human and synthetic speech. Mullennix et al. concluded 
from this research that gender stereotyping towards computers was consistent, 
irrespective of whether the computer spoke with human or synthesised speech. 
In sum, the above research has shown that computer users will apply social rules 
concerning gender stereotypes to computers. Consistent with the social psychology 
literature on gender-stereotyping in human interactions, participants have been shown to 
apply gender stereotyped attributes to pre-recorded and synthesised voices on a computer, 
to perceive computers as knowing more about a topic when the topic is presented by a 
gender-stereotype-consistent synthesised voice, and to be more likely to conform to the 
suggestions of a computer when the gender of an animated character is stereotype-
consistent with the topic being discussed. 
1.5.  Current Study  
The current study involved participants interacting with a multimedia tutorial 
describing how car engines work (a stereotypically male topic). Participants were 
exposed to either a male- or female-sounding computer-generated voice3 during the 
tutorial. Thus, half the participants experienced a gender-stereotype-consistent 
combination of male voice and male topic, while half the participants experienced a 
gender-stereotype-inconsistent combination of female voice and male topic.  
The study was designed with both a primary and a secondary aim. The primary 
aim was to test more directly the theorised link between mindlessness and media equation 
behaviour. The study was designed to explore whether media equation behaviour (in this 
case, stereotyping) is moderated by affective state. Based on the aforementioned research 
linking mood and degree of mindlessness, it was expected that participants in a positive 
mood would be more likely than participants in a negative mood to behave mindlessly, 
and hence, be more likely to display media equation behaviour. Specifically, it was 
                                                 
3 A synthetic voice, rather than a recording of a human voice was employed on the basis that a synthetic 
voice was far less suggestive of humanness on the part of the computer. This allows for a more 
conservative test of the media equation, as arguably, a human voice might suggest to participants they are 
actually interacting with another human through the computer, or imply that social reactions are more 
appropriate. 
hypothesised that participants in a positive mood would exhibit a stronger gender-
stereotypical response (reacting more positively to the male voice than the female voice) 
than participants in a negative mood (H1).  
As part of the primary aim of the study, a research question was also generated – 
How do experience and mood interact in terms of their impact on media equation 
behaviour? (RQ1). Previous findings linking greater experience to media equation 
responses are theorised to reflect a link between experience and mindlessness. Given that 
mood has also been shown to impact upon the degree of mindlessness experienced by 
people, it is of value to explore how these two factors (experience and mood) interact. It 
is possible that they have an additive effect (for example, highly experienced people in a 
positive mood are more mindless than either highly experienced people in a negative 
mood or less experienced people in a positive mood) or that the impact of one factor 
subsumes the impact of the other (for example, people in a positive mood behave 
mindlessly towards computers regardless of how experienced they are). 
The secondary aim of the current study was to extend the body of research on 
gender stereotypical responses to computers by exploring the issue of gender stereotyping 
within a learning environment. Based on the previous research described above, it was 
expected that participants would apply gender stereotypes to computer-synthesised 
voices. Specifically, it was expected that participants would ascribe stereotypically 
masculine attributes to a male-sounding voice and stereotypically feminine attributes to a 
female-sounding voice, and moreover, would react more positively to a male-sounding 
voice describing car engines than to a female-sounding voice on the same topic. Given 
that the first hypothesis largely encompasses the issue of stereotyping, no formal 
hypothesis was derived in relation to the study’s secondary aim.  
2. Method 
2.1.  Participants 
Seventy-six students (32 males and 44 females) from a variety of undergraduate 
degree programs at the University of Queensland voluntarily participated in the study. In 
return for their time, participants were given a movie pass. Participants ranged in age 
from 17 to 28 years, with an average age of 20.7 years4. 
2.2. Procedure 
Upon arrival, participants were told they would be taking part in two separate and 
unrelated studies (in fact, the first study was the mood manipulation and the second study 
was the stereotyping study). Participants were told the first study was about the impact of 
film excerpts on mood and asked to put on headphones and watch a five-minute video 
clip on the computer. In the positive mood condition, participants watched a segment of 
the movie ‘Austin Powers: Goldmember’, a segment of a short humourous animation 
called ‘The Chubb Chubbs’ and a segment of an episode of the television show ‘The 
Simpsons’. In the negative mood condition, participants watched a segment of the movie 
‘The Pianist’. Both the positive and negative mood video clips were pilot tested to ensure 
they affected mood as expected. When participants had finished watching the clip, they 
were given a short questionnaire to complete which assessed their mood.  
Participants were then told that the second study was a test of a computer-based 
tutorial system. Participants were asked to pay attention to the tutorial, as they would be 
asked for their opinions of the tutorial and the interface at the conclusion of the tutorial. 
The tutorial, which explained how a car engine works, was created in Macromedia 
Director and included a series of still images and animations. Participants in the ‘male 
voice’ condition listened to a computer-generated voice that sounded male, while those in 
the ‘female voice’ condition listened to a computer-generated voice that sounded female. 
The computer-generated voices were created using the CSLU toolkit.5 All participants 
saw the same visuals and heard the same spoken content. When participants had finished 
the tutorial they were given a questionnaire to complete. 
                                                 
4 It should be noted that the age range in the current study was relatively narrow, which has implications for 
the generalisability of the findings. This was not considered to be a major issue, as no research linking age 
to either the media equation, mindlessness or stereotyping could be found. However, future research 
incorporating participants of a wider age range would provide more generalisable results. 
5 The “ttl” voice, with a pitch of 220, speech range of 40 and a speech rate of .95 was used for the female 
voice and the “mwm” voice, with a pitch of 115, speech range of 19 and a speech rate of .95 was used for 
the male voice. 
2.3. Measures 
Participants’ affective state after watching the mood induction video was 
measured using three semantic differential items. Participants were asked to rate on a 9-
point scale the extent to which they felt bad-good, sad-happy, and negative-positive. 
These three items formed a reliable scale (Cronbach’s alpha = .96). 
After watching the tutorial, participants’ impressions of the qualities of the 
computer voice were assessed. As a means of assessing the success of the voice-gender 
manipulation, participants were asked “How ‘male’ did the voice sound?” and “How 
‘female’ did the voice sound?” In addition, based on previous research exploring the 
aspects of a voice that were commonly used to distinguish between human and computer 
voices [51], participants were asked to rate on a 7-point scale the extent to which they 
thought the voice was ‘squeaky’, ‘soft’, ‘slow’, ‘accented’, ‘nasal’, ‘lively’, and ‘easy to 
understand’. Each of these variables was analysed separately. 
A set of 15 items selected from amongst the items in the BEM Sex Role Inventory 
[52] was used to assess participants’ impressions of the computer voice. These items had 
been identified in previous research as being stereotypically male (e.g., ‘dominant’), 
stereotypically female (e.g., ‘gentle’), or stereotypically unrelated to gender (e.g., 
‘truthful’). The 15 items were selected on the basis that they could reasonably be applied 
to a computerised voice.  
Participants were also asked to rate on a series of 7-point scales their impressions 
of the tutorial program. Specifically, participants were asked the extent to which they 
thought the tutorial was ‘competent’, ‘informative’, ‘knowledgeable’, ‘sophisticated’, 
‘professional’, ‘educational’, ‘convincing’, ‘trustworthy’, ‘reliable’, ‘helpful’, 
‘intelligent’, ‘insightful’ and ‘easy to work with’.  
In addition, separate items assessed respondents’ overall satisfaction with the 
tutorial (“Were you satisfied with the tutoring program?”), and their willingness to act 
(“How interested would you be in watching further sections of the car engine tutorial?”). 
These measures were assessed on a 7-point scale that ranged from 1 (not at all) to 7 (very 
much). Finally, participants were asked for demographic information (age, gender, 
enrolled degree), and their degree of experience was assessed by asking participants, “For 
how many years have you been using computers?”. 
2.4. Scale Development 
Where relevant, exploratory factor analyses via principal components were 
conducted to identify sets of variables that could be combined into scales. The fifteen 
items drawn for the BEM Sex Role Inventory were subject to a factor analysis that 
indicated a 3-factor solution as being appropriate. Three items (‘adaptable’, 
‘independent’, and ‘sympathetic’) were dropped due to low communalities and/or split 
loadings. The final three-factor solution explained 63.5% of the variance.  
Initial investigation suggested that two of the three factors were intercorrelated, so 
oblique rotation was used. The first factor contained five items that belong to the 
feminine subscale of the BSRI; these items were collapsed to form a single measure 
labelled ‘Feminine’. The second factor contained three items that are identified by the 
BSRI as being stereotypically masculine; these items were collapsed to form a single 
measure labelled ‘Masculine’. Finally, the third factor contained four items that the BSRI 
identifies as non-sex-stereotyped. Inspection of these items revealed that not only were 
all four items gender-neutral, but also, that they were inherently positive characteristics 
(truthful, reliable, helpful and self-reliant). These items were combined to form a single 
measure that was labelled ‘Positive Characteristics’. The ‘Feminine’ factor and the 
‘Positive Characteristics’ factor were correlated at .38; other factor intercorrelations were 
negligible. The loading matrix and Cronbach’s alphas for the final three factors were 
acceptable, and are shown below (see Table 1). 
 INSERT TABLE 1 ABOUT HERE 
 
The items designed to assess participants’ impressions of the tutorial program 
were subject to a factor analysis via principal components, which indicated a single-
factor solution as appropriate. The single factor explained 60.2% of the variance, with a 
Cronbach’s alpha of .94. All items were averaged to form a single measure of ‘tutorial 
rating’. 
3. Results 
3.1. Manipulation checks 
Analyses indicated that the mood induction video successfully evoked positive 
and negative mood. Across all participants, ratings of mood for those who viewed the 
negative mood induction video were significantly lower than for those who viewed the 
positive mood induction video (F(1,74) = 375.15, p < .001). Analyses of participants’ 
impressions of the computerised voices indicated that the male voice was recognised as 
more male than female (F(1,74) = 170.94, p < .001), and the female voice was recognised 
as more female than male (F(1,74) = 293.60, p < .001).  
3.2.  Analysis planning 
The full study design was a three-way ANOVA, with between-subjects factors of 
participant mood (positive or negative), participant gender (male or female), and tutorial 
voice (male or female). However, given the strong expectation that male and female 
participants would engage in sex stereotyping of the computer voices to a different extent 
[50, 51], it was decided to analyse the data from female and male participants separately, 
and thus avoid the complexity of potential 3-way interaction effects.  
3.3. Analysis of female participants 
The responses of female participants were analysed using two-way ANOVAs, 
with between-subjects effects of mood (positive and negative) and tutorial voice (male 
and female). See Table 2 for results of these analyses. Where two-way interactions were 
significant, these effects were investigated via simple main effects analyses.  
INSERT TABLE 2 ABOUT HERE 
There were significant main effects for type of tutorial voice. Female participants 
rated the female voice as being more squeaky and as having less masculine 
characteristics than the male voice. There were also significant voice by mood 
interactions for impressions of the voice on measures of: positive characteristics, tutorial 
rating, overall satisfaction, and willingness to act. The voice by mood interaction for 
impressions of the voice as masculine was marginally significant (p < .10); given the 
relevance to the research of this effect and its consistency with the other significant 
interactions, it was also interpreted. To assess these interactions, simple main effects 
analyses were conducted to assess the effects of voice separately for positive and 
negative mood (see Table 3). 
INSERT TABLE 3 ABOUT HERE 
Overall, the interactions present a consistent pattern of results, in which there are 
no significant effects of tutorial voice in the negative mood condition, and significant 
effects of voice in the positive mood condition, such that the male tutorial voice was rated 
more positively than the female tutorial voice. Female participants in a positive mood 
rated the male voice as being more masculine and having more positive characteristics 
than the female voice, rated the male-voiced tutorial more positively than the female-
voiced tutorial, were more satisfied with the male-voiced tutorial than the female-voiced 
tutorial, and were more willing to further interact with the male-voiced tutorial than the 
female-voiced tutorial. In contrast, female participants in a negative mood did not show a 
preference for either the male-voiced or the female-voiced tutorial. The interactions are 
graphed in the figures below (see Figures 1-5). 
INSERT FIGURES 1 – 5  ABOUT HERE 
3.4.  Analysis of male participants 
The responses of male participants were analysed using two-way ANOVAs, with 
between-subjects effects of mood (positive and negative) and tutorial voice (male and 
female). Unlike the female participants, there were no significant mood by voice 
interactions for male participants (see Table 4). 
Male participants rated the male-tutorial voice as easier to understand than the 
female-tutorial voice, and were more willing to engage in further work with a male-
voiced tutorial than with a female-voiced tutorial. In addition, male participants in a 
positive mood were more willing to work further with the tutorial than male participants 
in a negative mood.  
The different results shown by male and female participants prompted follow-up 
analysis of the effectiveness of the mood manipulation. This analysis indicated that males 
were significantly less influenced by the mood manipulation than females (F(1,74) = 
3.66, p < .05). This finding may partially explain why the effects for females varied as a 
function of mood, while the effects for males did not. 
4. Discussion 
Female participants in a positive mood, but not in a negative mood, differentiated 
between the male- and female-voiced tutorials such that the male-voiced tutorial was 
rated more positively on a range of dimensions. Given that the tutorial topic was car 
engines (a stereotypically male domain) these results are in line with the primary aim of 
the study, and strongly support the first hypothesis that participants in a positive mood 
would exhibit a much stronger gender-stereotypical response than participants in a 
negative mood. In contrast, male participants did not exhibit the same pattern of results. 
Overall, the results for males suggest that they may have engaged in a slight degree of 
stereotyping, reacting more positively to the male voice than the female voice on one 
measure. However, for males, the degree of stereotyping was not affected by their mood. 
For the sake of clarity, the results for female and male participants are discussed 
separately. 
4.1.  Female Participants 
4.1.1. Mood 
The results from the post-video mood questionnaire indicate that the mood 
manipulation worked effectively for female participants.  
4.1.2. Voice 
The main effect of voice for the ratings of ‘maleness’ and ‘femaleness’ clearly 
indicates that female participants recognised the synthetic voice designed to be male as 
sounding male, recognised the synthetic voice designed to be female as sounding female. 
Female participants tended to rate the female voice as more squeaky than the male voice. 
This finding aligns with previous research (discussed in section 1.2) showing that, in 
general, male synthesised voices are more pleasant to listen to than female synthesised 
voices, probably because female voices are more difficult to accurately synthesise than 
male voices [50, 51].  
4.1.3. Stereotyping and Mindlessness 
Considering separately those participants who are in a positive and negative 
mood, a consistent pattern of results is revealed. Females in a positive mood reacted more 
positively to the male synthetic voice (the gender-stereotype-consistent condition) than to 
the female synthetic voice (the gender-stereotype-inconsistent condition). Specifically, 
female participants in a positive mood rated the male-voice as having more masculine 
and positive characteristics, rated the male-voiced tutorial more positively than the 
female-voiced tutorial, were more satisfied with the male-voiced tutorial than the female-
voiced tutorial, and were more willing to interact further with the male-voiced tutorial 
than the female-voiced tutorial. In contrast, amongst female participants in a negative 
mood, this preference for the gender-stereotype-consistent tutorial was not present. 
This pattern of results supports the hypothesis. Participants in a positive, but not a 
negative mood, reacted with a gender stereotypical attitude towards the computer 
interface. These results support the mindlessness explanation of the media equation. 
Participants in a positive mood (and thus arguably in a mindless state) are more inclined 
to react to the human-like cues presented by the computer and react to the computer as 
though it is actually human, and in the present study, as though the computer has a 
gender. This finding constitutes initial empirical evidence of a link between mindlessness 
and a media equation effect. 
4.2.  Male Participants 
4.2.1. Mood 
The results of the post-video mood questionnaire show that male participants 
rated both the positive and negative mood manipulation videos as having far less impact 
on their mood than female participants. This finding suggests that the affective state of 
males was less influenced by the videos used in the study than was the affective state of 
females. The reduced impact of the mood manipulation on male participants could either 
be the result of some specific characteristics of the males who participated in the study, or 
the consequence of an interaction between gender and the particular mood induction 
videos employed. 
Males in a positive mood were more willing to work further with the tutorial than 
males in a negative mood. This effect did not vary as a function of the gender of the 
tutorial voice, and thus perhaps reflects that participants in a positive mood are more 
likely to be generous with their time than participants in a negative mood.  
4.2.2. Voice 
The main effect of voice for the ratings of ‘maleness’ and ‘femaleness’ clearly 
indicates that the synthetic voice designed to be male was recognised by male 
participants as sounding male, and the synthetic voice designed to be female was 
recognised as sounding female. 
Males rated the male-voiced tutorial as easier to understand than the female-
voiced tutorial. This finding may, in part, reflect a tendency to stereotype, but previous 
research [51] suggests that this finding is more likely to reflect actual differences in the 
quality of male and female synthesised voices. Additionally, male participants who 
interacted with the male-voiced tutorial were more prepared to interact further with the 
tutorial than male participants who interacted with the female-voiced tutorial. This 
increased willingness to interact further with the male-voiced tutorial could reflect the 
differing quality of the male and female synthesised voices, or else could indicate a slight 
tendency to stereotype on the part of male participants.  
4.2.3. Stereotyping and Mindlessness 
For male participants, no evidence of interactions between mood and tutorial 
voice was found. It could be concluded that male participants do not exhibit media 
equation patterns of behaviour, or that male participants stereotype less than female 
participants. Both these conclusions seem unlikely as in both cases there is a great deal of 
research (discussed in the introduction) suggesting the opposite; that is, no gender 
difference in the propensity to exhibit a media equation pattern of behaviour has been 
found across the myriad of previous media equation studies, and male participants have 
been shown to stereotype as much, or more than, female participants. It is more likely 
that the lack of interactions for males is due to the mood manipulations having less 
impact on male participants than on female participants (as evidenced by the post 
manipulation mood questionnaire). Thus, while females were affected to the point where 
two clear subgroups emerged (negative mood and positive mood), and interactions 
between mood and voice of tutorial emerged, males were insufficiently affected by the 
manipulation and no reliable test of potential interactions between mood and voice was 
possible. It is also possible that the lack of effect for male participants stems from the use 
of a stereotypically male topic in the tutorial. Lee [50] found that males were less likely 
to be influenced by a computer discussing a stereotypically male topic, and females were 
less likely to be influenced by a computer discussing a female topic. It is possible that in 
the current study, male participants knew, perceived themselves to know, or felt they 
should have known more about car engines than did female participants. As a result, they 
may have been less open to influence from the computer and the tutorial. 
4.3. Implications 
The findings with respect to stereotyping indicate situations in which people’s 
attitudes towards a tutorial can be improved through the use of gender-stereotype-
consistent voices. Specifically, it would seem that tutorials employing male voices when 
discussing stereotypical male areas of expertise will benefit from users experiencing 
increased positivity towards the tutorial, increased satisfaction and increased willingness 
to further engage with the tutorial. However, such techniques obviously raise ethical 
concerns in terms of reinforcing stereotypes among users. Conversely, it might also be 
possible to use computer interfaces as a means of reducing stereotypes. The literature on 
intergroup behaviour lists a number of specific techniques for reducing stereotypes [46, 
53, 54, for examples, see 55], some of which require contact between members of 
different groups [56, for example, 57]. The current (and previous) research shows that 
people will stereotype a computer and thereby treat it as a member of a particular group. 
Thus, in situations where it is difficult or problematic to bring together human members 
of different groups as a means of reducing stereotypes, computers could be used as 
replacements for members of particular human groups. 
4.4. Experience 
Beyond seeking evidence of a link between mood and media equation effects, this 
study was also designed to explore how mood interacted with participant experience in 
terms of the degree of media equation behaviour shown (Research Question 1). 
Unfortunately, the sample of data collected for the study was too small to allow for the 
statistical analysis of the impact of mood and experience on stereotyping behaviour. 
However, in the interest of informing future research, certain trends can be observed in 
the data. For female participants, it appears that the mood manipulation subsumed any 
experience effects, as the results did not vary as a function of experience for female 
participants. For male participants, the pattern of results suggested that participants with 
greater experience tended to react more positively to the gender-stereotype-consistent 
tutorial than participants with less experience with computers. These trends are in line 
with the previous two studies [8, 30, 31]; however, given the sample size, no firm 
conclusions regarding the relationship between mood and experience can be made. 
4.5. Alternative Explanations 
One alternative explanation for the results shown by female participants is that 
female synthetic voices are of a lower quality than male synthetic voices, and that 
participants were reacting to the lower quality of the female voice and favouring the male 
voice as a result. However, this explanation cannot account for the fact that participants 
reacted differently to the male and female voice as a function of their mood. Further, 
previous research has explored this issue and found that people react stereotypically to 
computers even when the issue of differences in voice quality is controlled [50, 51]. 
Finally, female participants in the present study only distinguished between the male and 
female voice in terms of ‘squeakiness’. No significant distinctions were made on any of 
the other objective voice characteristics. 
Inherent in the interpretation of the results described above is the assumption that 
positive mood results in mindlessness, which in turn leads to an increased tendency to 
treat the computer as though it were human. An alternative interpretation would be that 
positive mood leads directly to an increased tendency to stereotype, rather than an 
increased tendency to behave mindlessly towards the computer. That is, there is no 
difference in the extent to which participants tend to treat the computer like a human as a 
function of mood; rather, participants are simply stereotyping when in a good mood and 
not stereotyping when in a bad mood. However, the empirical evidence regarding a direct 
link between mood and stereotyping is inconsistent. Some researchers have found 
evidence of increased stereotyping among people in a positive mood, and others have 
found evidence of increased stereotyping among people in a negative mood [58]. Thus, it 
is difficult to judge the validity of the aforementioned alternative explanation. 
Regardless, the argument for the link between mindlessness and the media equation 
would be greatly strengthened through replication of the effect shown, using a 
mindlessness manipulation that did not involve mood. 
4.6. Future Research 
The current study was limited by the fact that only a stereotypically masculine 
tutorial topic was employed. Future research, incorporating a stereotypically feminine 
tutorial topic, is needed to explore whether the pattern of results found for female 
participants in the current study extends to males when a stereotypically female topic is 
discussed. Such research may need to employ an alternative mood manipulation, as the 
mood induction used in the present study seemed to influence the affective state of males 
far less than females. Further research is also needed to properly investigate the potential 
relationship between experience and mindlessness. The present study provided 
insufficient data for exploration of this issue. Finally, given that mindlessness can only be 
manipulated indirectly, future research employing alternative means of varying the 
degree of mindlessness / mindfulness of participants would greatly strengthen research in 
this area.  
5. Conclusions 
The present findings replicate and extend previous research showing people’s 
tendency to exhibit a media equation effect and to apply gender stereotypes to computers 
within a learning environment (in support of the secondary aim of the study). Moreover, 
this study is an initial attempt to explore the relationship between mindlessness and the 
media equation. The finding that females in a positive mood show a greater propensity to 
gender-stereotype computers than females in a negative mood is preliminary evidence 
suggesting that mindless processing is responsible for the tendency to treat computers as 
though they are real people or places.  
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TABLES 
 
 
Table 1. Factor loadings and Cronbach’s alphas for the BSRI factor analysis. 
Factor 
Item 1 2 3 
Sensitive .87 .07 -.04 
Understanding .86 -.03 -.06 
Gentle .73 -.13 .11 
Friendly .70 -.03 .14 
Affectionate .56 .07 .01 
Dominant -.10 .85 .23 
Competitive .23 .84 -.17 
Aggressive -.12 .80 .05 
Truthful -.02 -.08 .80 
Reliable -.01 .08 .79 
Helpful .11 -.07 .79 
Self-reliant .11 .22 .61 
Cronbach’s alpha .84 .79 .79 
 
 
Table 2. Results of ANOVAs (tutorial voice by mood) for female participants. 
Effect Variable F (1,42) 
Voice Squeaky 5.78* 
 Soft <1 
 Slow 1.57 
 Accented <1 
 Nasal <1 
 Lively 3.14+ 
 Easy to Understand <1 
 Masculine  5.59* 
 Feminine 1.35 
 Positive Characteristics 1.92 
 Tutorial Rating <1 
 Overall Satisfaction <1 
 Willingness to Act <1 
Mood Squeaky 1.19 
 Soft <1 
 Slow 3.35+ 
 Accented <1 
 Nasal <1 
 Lively <1 
 Easy to Understand <1 
 Masculine  <1 
 Feminine <1 
 Positive Characteristics <1 
 Tutorial rating <1 
 Overall Satisfaction <1 
 Willingness to Act <1 
Voice by Mood Squeaky 1.69 
 Soft 1.58 
 Slow <1 
 Accented <1 
 Nasal 1.28 
 Lively <1 
 Easy to Understand <1 
 Masculine 3.00+ 
 Feminine <1 
 Positive Characteristics 10.77** 
 Tutorial Rating 7.93** 
 Overall Satisfaction 7.52** 
 Willingness to Act 4.11* 
+p < .10, *p < .05, **p < .01 
 
Table 3. Simple main effects of tutorial voice for female participants. 
Variable Mood F (1,42) 
Masculine Positive 8.78** 
 Negative <1 
Positive Characteristics Positive 12.08** 
 Negative 1.51 
Tutorial Rating Positive 4.57* 
 Negative 3.43 
Overall Satisfaction Positive 7.49** 
 Negative 1.40 
Willingness to Act Positive 4.23* 
 Negative <1 
*p < .05, **p < .01 
 
 
 
 
Table 4. Results of ANOVAs (tutorial voice by mood) for male participants. 
Effect Variable F (1,30) 
Voice Squeaky <1 
 Soft <1 
 Slow 1.16 
 Accented 1.07 
 Nasal <1 
 Lively <1 
 Easy to Understand 4.59* 
 Masculine  <1 
 Feminine <1 
 Androgenous <1 
 Tutorial Rating <1 
 Overall Satisfaction 2.01 
 Willingness to Act 4.22* 
Mood Squeaky 1.50 
 Soft 1.50 
 Slow 1.16 
 Accented 1.73 
 Nasal <1 
 Lively 3.83 
 Easy to Understand 3.10 
 Masculine  3.08 
 Feminine 1.08 
 Androgenous <1 
 Tutorial Rating 1.08 
 Overall Satisfaction 2.36 
 Willingness to Act 4.32* 
Voice by Mood Squeaky <1 
 Soft <1 
 Slow <1 
 Accented 2.07 
 Nasal <1 
 Lively <1 
 Easy to Understand <1 
 Masculine 1.06 
 Feminine 1.77 
 Androgenous <1 
 Tutorial Rating <1 
 Overall Satisfaction <1 
 Willingness to Act <1 
 *p < .05, **p < .01 
 
 
FIGURES 
 
 
Figure 1. Ratings of Voice as Masculine (Female Participants) 
 
 
 
 
 
Figure 2. Ratings of Voice for Positive Characteristics (Female Participants) 
 
 
Figure 3. Tutorial Ratings (Female Participants) 
 
 
 
 
 
Figure 4. Overall Satisfaction (Female Participants) 
 
Figure 5. Willingness to Act (Female Participants) 
 
 
